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SPECIFICATION 

Baffle for improving coolant gas fl w distri- 
bution in the gap region of a gas cooled 
5 dynamoelectric machine 

Background of the Invention 
This invention relates to improving coolant gas 
flow distribution in the gap region of a gas 
10 cooled dynamoelectric machine and, more par- 
ticularly, to a baffle for improving coolant gas 
flow to stator ventilating ducts disposed in 
gas flow communication with the gap region 
downstream the baffle. 
15 Although this invention may be especially 
applicable to hydrogen cooled dynamoelectric 
machines, such as large turbine generators 
which may have ratings of 300 KW or more, 
since these machines typically produce more 
20 heat that must be dissipated than lower rated 
machines, it is generally applicable to any gas 
cooled machine, such as one which uses air 
for coolant gas. Throughout this specification 
and claims appended hereto, words of physi- 
25 cal relationship such as radial, axial, tangential, 
circumferential, etc., and their derivatives, are 
to be taken with respect to the axis of rota- 
tion of the rotor of the machine, unless other- 
wise noted. 

30 A typical gas cooled dynamoelectric ma- 
chine includes a rotatably mounted rotor hav- 
ing a stator spaced from and circumferentially 
surrounding the rotor. The space between the 
rotor and the stator of the machine is referred 
35 to generally as the gap region. The stator in- 
cludes a plurality of axially stacked metal lami- 
nations separated at predetermined intervals 
by respective circumferentially extending stator 
core ventilating ducts in gas flow communi- 
40 cation with the gap region. Toward axial ends 
of the machine, a fan, or other gas impelling 
device, is connected to the rotor to force 
coolant gas from the end space region of the 
machine into the gap region while the rotor is 
45 rotating, ultimately to flow through stator core 
ventilating ducts. 

There may be a limited flow of coolant gas 
available, and thus it is desirable to limit flow 
of coolant gas into the gap region so that 
50 sufficient coolant gas is available for other 
coolant paths in the generator, while ensuring 
an adequate amount of coolant gas for each 
stator core ventilating duct. A known baffle 
configuration exhibits a solid profile to the 
55 flow of coolant gas and is connected to an 
axial end of the stator. The solid baffle radially 
extends into the gap r gion and is spaced 
from and circumferentially surrounds the rotor. 
The circumferential flow area for coolant gas 
60 between the rotor and the radially inner mar- 
gin of the baffle is reduced relative to the 
unbaffled air gap region. An additional circum- 
ferential flow area around th solid baffle may 
be provided between the stator and the radi- 
65 ally outer margin of the solid baffle. 



When radially inner and outer circumferential 
flow areas around the solid baffle are pro- 
vided, axially flowing coolant gas, being urged 
by the fan, strikes the solid baffle and divides 
70 into a first and second portion. The first and 
second portion respectively flow through the 
radially inner and outer circumferential flow 
area around the solid baffle and ultimately re- 
combine in the gap region on the downstream 
75 side of the solid baffle. 

Immediately axially downstream the solid 
baffle, coolant gas flow is at relatively high 
velocity, causing a localized reduction, or vena 
contracta, in static pressure of coolant gas in 
80 the gas region. Further axially downstream the 
solid baffle, at an axial distance from the solid 
baffle which depends in part on the respective 
velocities of the first and second flow portions 
of coolant gas around the solid baffle and on 
85 the radial aspect ratio of the solid baffle to 
coolant flow, coolant flow within the gap re- 
gion becomes diffused, with a resulting in- 
crease in static pressure in the gap region. It 
is static pressure, or more precisely the differ- 
90 ence in static pressure between the gap re- 
gion and the housing region circumferentially 
surrounding the radially outer periphery of the 
stator, that is the principle factor causing cool- 
ant gas to flow from the gap region to the 
95 housing region through stator core ventilating 

ducts. „ , . 

Due to relatively high velocity flow of cool- 
ant gas downstream the solid baffle and cor- 
responding reduction in static pressure of 
100 coolant gas in the gap region, it is believ d 
that some stator core ventilating ducts, espe- 
cially stator core ventilating ducts immediately 
downstream the solid baffle, are being starved 
of or have inadequate flow of, coolant gas. It 
105 is further believed that lack of adequate cool- 
ant gas flow in stator core ventilating ducts 
causes groups of the plurality of stator lamina- 
tions, which define ventilating ducts having in- 
adequate coolant gas flow, to become over- 
1 10 heated, resulting in inefficient machine oper- 
ation and limiting the maximum power output 
deliverable by the generator. 

In addition, at axial ends of the stator, 
where the gap region communicates with the 
115 generator end spaces, there is a tendency for 
coolant gas flow to bypass several stator ven- 
tilation ducts and thus not be as effective for 
purposes of cooling. This bypass is due to 
the relatively high axial component of coolant 
120 gas flow resulting from the axial discharg of 
coolant gas from the generator fan, through 
the r stricted flow areas around the solid 
baffle at the entrance to gap region. High axial 
flow velocity in the gap region produces a 
125 "venturi effect", or region of low static pres- 
sure, at entrances to stator ventilation ducts 
disposed at the radially inner portion of the 
stator core in the stator end section. 
The groups of laminations defining stator 
130 ventilating ducts in the end core region of the 
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stator are exposed to the most severe tem- 
p rature environment within the machine due 
to heat build up caused by magnetic flux cou- 
pling from the rotor in two directions, radially 
5 and axially, the axial portion due to stray or 
leakage magnetic flux in the generator end 
turn region. Cooling of the stator end core 
region thus merits special attention to ensure 
that adequate coolant gas flow is provided to 
10 the end core region and to ventilation ducts 
disposed therein. 

It is thus desirable to provide a method and 
means for raising the localized static pressure 
of coolant flow within the gap region so as to 
15 more effectively motivate coolant gas flow 
through stator ventilation ducts, especially 
those ducts disposed in the end core region 
of the stator. 
Fixtures of various configurations have been 
20 described for use in the gap region of a gas 
cooled dynamoelectric machine for controlling 
the flow of coolant gas. These fixtures usually 
require bolting and/or tying, such as to a slot 
wedge, for mechanical support. The fixtures 
25 and support means may be costly, labor inten- 
sive and involve many parts, and further, may 
require removal of the rotor from the machine 
in order to install them. It might also be pos- 
sible to achieve coolant flow control by at- 
30 taching a flow directing device, such as a par- 
tition, on the rotor. However, embodiments 
using devices attached to the rotor require ro- 
tation of the device along with ability to with- 
stand stresses caused by the rotation. Further, 
35 such rotating devices may require labor inten- 
sive installation, such as removal of the rotor. 

A baffle for a dynamoelectric machine is de- 
scribed and claimed in U.S. Patent 
3,413,499-inventor: Barton, which is in com- 
40 mon ownership with the present application. 
The baffle of the Barton patent includes a first 
portion affixed to and extending radially in- 
ward from the stator end block, a second por- 
tion affixed to the first portion and axially ex- 
45 tending along the gap region past several sta- 
tor outlet passages, and a third portion affixed 
to the second portion and extending radially 
outward toward the stator. Thus, the baffle of 
the Barton patent essentially creates a plenum 
50 chamber which is isolated from the gap re- 
gion. The plenum chamber has an input in gas 
flow communication with the generator end 
space region and outputs in gas flow com- 
munication with inputs to stator outlet ducts 
55 which it surrounds. The cantilever type confi- 
guration of the baffle of the Barton patent (i.e. 
non-mechanical fixed support of the axially in- 
ward end of the second and of the third por- 
tion of the baffle) may not be desirable, due 
60 to potential excessive response to vibration, 
and further due to coolant flow leakage be- 
tween the third portion of the baffl and the 
stator, which w uld result in a lower pressure 
within the plenum chamber and ultimately less 
65 coolant gas flow through the endmost stator 



cooling passages. 

Other baffle configurations for the gap re- 
gion of a gas cooled dynamoelectric machine 
are described in U.S. Patents 4,05 1 ,400-Ar- 
70 mor et al and 4,264,834-Armor et al, both in 
common ownership with the present applica- 
tion. The baffle of the Armor et al ('400) pa- 
tent is for a reverse flow cooled dynamoelec- 
tric machine, (i.e. coolant gas flow is from 
75 gap region into end space region of machine) 
wherein even if it were to be used in the 
forward flow configuration, it would not re- 
solve the problems of the aforementioned 
solid baffle, such as excessive vena contracta 
80 within the gap region. The baffle of the Armor 
et al ('834) patent is used to divide the air 
gap region into a predetermined number of 
zones, and to prevent coolant gas flow leak- 
age between the resulting zones, by providing 
85 a radial blockage or seal across the axial cool- 
ant gas flow path. 

Accordingly, it is an object of the pr sent 
invention to provide a method and apparatus 
for ensuring adequate coolant gas flow 
90 through stator ventilating ducts of a gas 
cooled dynamoelectric machine, particularly 
through those ducts disposed in the stator 
end core region. 
Another object is to provide a method and 
95 apparatus for controlling the quantity of cool- 
ant gas flow entering the gap region of a gas 
cooled dynamoelectric machine without need 
to remove the rotor. 
Still another object is to provide apparatus 
100 for directing flow of coolant gas in the gap 
region of a gas cooled dynamoelectric ma- 
chine which is easily installed and does not 
require many parts. 
Yet another object is to provide a m thod 
105 and apparatus for obtaining faster static pres- 
sure recovery for coolant gas flow in the gap 
region than is possible using known baffle 
configurations. 

1 10 Summary of the Invention 

In accordance with the present invention, a 
baffle for a gas cooled dynamoelectric ma- 
chine or generator comprises a perforate 
member defining at least one gas flow path 
115 through the member for providing gas flow 
communication between the end space region 
and the gap region of the generator. The per- 
forate member preferably is spaced from and 
arcuateiy surrounds the rotor of the generator, 
120 and defines a plurality of gas flow paths ther- 
ethrough arranged in a predetermined array. 
The gas flow paths may be disposed to pro- 
vid a resultant vel city to gas fl wing there- 
through from substantially parallel to the axis 
125 of rotation of the rotor of the generator to 
about a radially outward angle of 30° with 
respect to axis of rotation. Th size of the 
gas flow paths through th perforate member 
are predetermined^ select d to coordinate and 
130 optimize coolant gas flow through the baffle 
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with coolant gas flow around the baffle for 
providing radially diffused coolant gas flow 
downstream the baffle. 
Further, a method for controlling flow of 
5 coolant gas in a gas cooled dynamoelectnc 
machine, or generator, comprises directing a 
flow of coolant gas from an end space region 
into the gap region of the generator and dis- 
posing perforate means, defining at least one 
10 oas flow path therethrough, between the air 
qap region and the end space region, whereby 
radially diffused coolant gas flow downstream 
the perforate means ensures adequate coolant 
gas flow to stator ventilating ducts of the 
15 generator. Coolant gas may be directed radi- 
ally outward when leaving the perforate means 
at an angle up to about 30° with respect to 
the axis of rotation of the rotor of the genera- 

20 ^The features of the invention believed to be 
novel are set forth with particularity in the 
appended claims. The invention itself, how- 
ever, both as to organization and method of 
operation, together with further objects and 

25 advantages thereof, may best be understood 
by reference to the detailed description taken 
in connection with the accompanying drawing. 

Brief Description of the Drawing 
30 Figure 1 is an elevation view, partially in 
section, of part of a gas cooled dynamoelec- 
tric machine in accordance with the present 
invention. 

Figure 2 is an elevation view, partly in sec- 
35 tion, of an end portion of the machine of Fig. 
1 drawn to an enlarged scale. 

Figure 3 is an elevation view of the stator 
end core region of the machine of Fig. 2 
drawn to an enlarged scale, including an em- 
40 bodiment of a baffle in accordance with the 
present invention. 

Figure 4 is a partial axial view of the ma- 
chine of Fig. 3, looking in the direction of the 
arrows of line 4-4 of Fig. 3. 
45 Figure 5 is an elevation view of the stator 
end core region of the machine of Fig. 2 
drawn to an enlarged scale, including another 
embodiment of a baffle in accordance with the 
present invention. 
50 Figure 6 is a partial axial view of the ma- 
chine of Fig. 5, looking in the direction of the 
arrows of line 6-6 of Fig. 5. 

Detailed Description 
55 Referring to Figs. 1 and 2 of the drawing, a 
dynamoelectric machine, or generator 10, in- 
cludes a rotor 20 rotatably dispos d within 
stator 30 which is spac d from and circumfer- 
entially surrounds rotor 20, and a suitable gas 

60 tight casing, or housing 11, enveloping both 
rotor 20 and stator 30 and pressurized with a 
coolant gas, such as hydrogen. Throughout 
this specification like r f rence numerals desig- 
nate like components. Th circumferential vol- 

65 ume between rotor 20 and stator 30 is desig- 



nated gap region 40. Rotor 20 rotates about 
axis of rotation 25 and has a fan 65 affixed 
to at least one axial end to rotate therewith. 
A retaining ring 22 is mounted over the ends 
70 of rotor 20 in order to maintain the end turn 
portion of the rotor windings in their desired 
orientation. Stator 30 comprises a core 
formed from a plurality of stacked laminations 
assembled in packages or groups 39. Details 
75 and reasons for stacked laminations at the 
end of the stator core are discussed in our 
U.S. Patent No. 3,714,477 to Gott. 

Axially spaced in discrete groups along rotor 
20 are gap pickup holes 26 and gap discharge 
80 holes 24. These groups of holes are in sub- 
stantial correspondence with similar groups in 
stator 30. That is, axially spaced, radially ex- 
tending stator inlet passages, or ducts 34. are 
in substantial axial alignment with rotor gap 
85 pickup holes 26, and axially spaced, radially 
extending stator outlet passages, or ducts 32, 
are in substantial axial alignment with rotor 
gap discharge holes 24. Radially outward of 
the stator 30 in housing region 14, coolant 
90 gas entering inlet passages 34 is segregated 
from coolant gas discharging from outlet pas- 
sages 32 by partitions 12, which in part de- 
fine gas flow circuits for coolant gas to and 
from rotor fan 65. As shown in Fig. 1, rotor 
95 fan 65 receives gas from gas cooler 17 ana 
discharges axially inwardly into end space re- 
gion 60 toward gap region 40. A portion of 
coolant gas flow from fan 65 enters the in- 
terior of rotor 20 from beneath retaining ring 
100 22 where it is effective to cool the end turn 
region and end windings of rotor 20. Coolant 
gas flowing under retaining ring 22 subse- 
quently radially discharges, at least in part, 
from gap discharge holes 24 of i rotor 20 
105 Lamination groups of stator 30, indicated 
for example as 39a, 39b and 39c of Fig. 2 
tvpically comprise a predetermined number ot 
laminations. Each group of laminations is axi- 
allv spaced from adjacent groups of lamina- 
1 10 tions to define radially and circumferentially or 
arcuately extending stator coolant ducts such 
as indicated at 32a, 32b, 32c, for providing 
qas flow communication between gap region 
40 and generator housing region 14.The axi- 
115 ally outer first group of laminations 39a typi- 
cally includes a plurality of steps, or radially 
inwardly increasing segments 33, which may 
be fabricated from radially foreshortened lami- 
nations, for providing a predetermined mag- 
120 netic flux linkage path between rotor 20 and 
stator 30 in rder to minimize undersirabie 
heating effects of magnetic end flux leakage. 
An outside space block, or stator end block 
35, which may comprise a non-magnetic steel, 
125 circumf r ntially surrounds rotor 20 and abuts 
first lamination group 39a. 

In a known configuration, a solid baffle of 
fering a gas imp rvious profile to .axial gas 
flow between end space region 60 and gap 
130 region 40 is affixed to outside space block 



35, radially extends into air gap region 40 and 
is spaced from retaining ring 22 of rotor 20. 
The solid baffle is positioned such that a radi- 
ally inner passage, between the solid baffle 
5 and retaining ring 22, and a radially outer pas- 
sage, between the solid baffle and outside 
space block 35, permit the flow of gas from 
fan 65 which impinges on the solid baffle to 
be divided into a radially inner and radially 
10 outer flow path around the solid baffle. Cool- 
ant gas flow accelerates as it passes through 
the radially inner and outer flow paths, due to 
throttling, which results in a localized decrease 
in static pressure in gap region 40 immedi- 
15 ately axially downstream the solid baffle as 
hereinbefore described. 

Referring to Fig. 3, the end core region of 
stator 30, including a baffle 70, in accordance 
with the present invention, is shown in an 
20 enlarged scale. Baffle 70 comprises a perfor- 
ate member having holes or passages 75 ther- 
ethrough for creating at least one gas flow 
path to permit unimpeded gas flow communi- 
cation between end space region 60 and gap 
25 region 40. Baffle 70 is mounted by fastening 
means 17, such as a nut and bolt, on fingers, 
or teeth 37, which are predeterminedly cir- 
cumferentially spaced and radially inwardly ex- 
tend from outside space block 35. Fingers 37 
30 may be integral with outside space block 35. 
Alternatively, fingers 37 may be replaced by 
an annular flange (not shown), especially when 
coolant gas flow around the outer radial mar- 
gin of baffle 70 is not desired. Baffle 70 may 
35 be formed from a continuous annular member, 
or may comprise a plurality of arcuate seg- 
ments (a typical one of which is illustrated in 
Fig. 4) that when mounted to outside space 
block 35 form an annular baffle. By forming 
40 baffle 70 from a plurality of arcuate segments, 
ease of installation within generator 10 may 
be enhanced. Whether baffle 70 is formed 
from a continuous annular member or from a 
plurality of arcuate segments, baffle 70 may 
45 be installed within generator 10 without re- 
moving rotor 20. 

Baffle 70 may be formed from any suitable 
material which can withstand the pressure 
forces associated with the flow of coolant 
50 gas. In a presently preferred embodiment, 
baffle 70 is formed from an electrically non- 
conducting substance, such as a laminated 
fiber material sold under the trademark Textol- 
ite, available from the General Electric Com- 
55 pany, Schenectady, New York. Such materials 
prevent any induced heating in the baffle 
which might otherwise result from the high 
concentration of stray flux in the end region of 
the generator. 
60 As shown more clearly in Fig. 4, holes 75 
of baffle 70 may preferably be arranged in a 
predetermined array for ease of manufacture 
and for ensuring a predetermined rapid diffu- 
sion of coolant gas flow downstream baffle 
65 70 in gap region 40. Baffl 70 is shown 
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spaced from the main body of outside space 
block 35 to form a coolant gas path ext nding 
from end space region 60 to gap region 40 
over the outward radial margin of baffl 70 
70 and between fingers 37. Alternatively, baffle 
70 may be positioned with respect to outside 
space block 35 such that coolant gas flow 
past the outer radial margin of baffle 70 is 
inhibited, and the size, spacing and disposition 
75 of holes 75 of baffle 70 may be selected to 
provide desirable coolant flow axially down- 
stream baffle 70. 

From a study of fluid dynamics, it can be 
shown that the axial extent of the vena con- 
80 tracta past a baffle (i.e. the axial extent of the 
region downstream the baffle in which the 
static pressure of coolant gas is below the 
average static pressure of coolant gas at a 
relatively large distance axially downstream the 
85 baffle, say ten times the radial aspect of the 
baffle) is about six times the spacing between 
adjacent flow paths, and that the total throttl- 
ing achieved by a baffle is proportional to the 
total available gas flow area past the baffle. 
90 Static pressure is recovered downstream the 
baffle due to radial diffusion of coolant gas 
emanating from coolant flow streams around 
the baffle. In accordance with the present in- 
vention, by distributing the total available gas 
95 flow area when a solid baffle is used, among 
a plurality of spaced holes 75 through baffle 
70, the same pressure drop pr throttling ef- 
fect as from a solid baffle is maintained, while 
the spacing between adjacent gas flow paths 
100 75 and coolant gas jets emanating therefrom 
is decreased. Thus, the axial extent of the 
vena contracta past baffle 70 is reduc d, 
since the recovery to the average static pres- 
sure is about six times the spacing between 
105 holes 75. The size and spacing of holes 75 
for a particular application may thus be readily 
determined by one skilled in the art without 
undue experimentation. 
The size and spacing of holes 75 should be 
1 10 selected such that coolant gas flow through 
holes 75 cooperates with coolant gas flow 
around the inner radial margin, and, if pr sent, 
with coolant gas fow around the outer radial 
margin of baffle 70, to provide substantially 
1 1 5 diffused flow in gap region 40 downstream 
baffle 70. To increase gas flow through hole 
75 of baffle 70, without increasing the exit 
diameter or flow area of holes 75 and thereby 
increasing dispersion of coolant gas exiting 
120 from holes 75, the input margin of holes 75 
may be increased, such as by chamfering or 
countersinking 77. 

Holes 75, as shown in Fig. 3 and 4, may 
be substantially cylindrical, having a longitudi- 
125 nal axis substantially parallel t th axis of 
rotation 25 (Fig. 1) of rotor 20. Center to 
center spacing between adjacent holes 75 is 
pref rably symmetrical so that a uniform pre- 
d t rmined circumferentially extending coolant 
130 gas flow pattern xiting baffle 70 is obtained. 
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Although cylindrical holes 75 are shown, holes 
75 may assume any shape consistent with 
establishing rapid radial diffusion of coolant 
gas flow in gap region 40 in order to achieve 
5 desired coolant flow distribution axially down- 
stream baffle 70. 

When arranged in an array, the centers ot 
holes 75 may be conveniently disposed on a 
circle. In addition, a plurality of radially spaced 
10 or concentric circles may be used to locate 
holes 75, such that a plurality of circumferenti- 
ally extending rows of holes 75 are obtained. 
In a preferred embodiment, the chordic spac- 
ing between centers of adjacent cylindrical 
15 holes 75 disposed on a circule is twice the 
diameter of holes 75. Thus diameters of holes 
75 may be, for example, 10/32 inches with a 
chordic spacing of 20/32 inches. Further, ad- 
jacent concentric circles for locating the cen- 
20 ters of holes 75 are preferably radially spaced 
at a distance equal to the hole diameter or 
10/32 inches for the above example. In addi- 
tion, as shown more clearly in Fig. 4, the 
centers of holes 75 on a center locating circle 
25 may be staggered or disposed circumferenti- 
ally intermediate the centers of holes 75 on 
adjacent center locating circles. The center of 
circles for locating holes 75 may be the axis 
of rotation 25 (Fig. 1) of rotor 20. 
30 Referring to Figs. 5 and 6, the end core 
region of stator 20, including another pre- 
ferred baffle 80, in accordance with the pre- 
sent invention, is shown in an enlarged scale. 
Baffle 80 is substantially similar to baffle 70, 
35 except for the orientation of holes or pas- 
sages 85 therethrough, and all previous re- 
marks with respect to composition, manufac- 
ture and disposition of baffle 70 apply equally 
as well to baffle 80. Holes 85, defined by 
40 interior surfaces of baffle 80, are disposed to 
provide a radially outward component to gas 
flow as coolant gas passes therethrough from 
end space region 60 to gap region 40. Holes 
85 may be substantially cylindrical and ar- 
45 ranged through baffle 80 such that the longitu- 
dinal axis is disposed at an angle 82 with 
respect to reference line 84. Reference line 84 
is substantially parallel to axis of rotation 25 
(Fig. 1) of rotor 20. For ease of manufacturing 
50 baffle 80, reference line 84 may also be 
designated as substantially perpendicular to 
surface 81 or surface 83 of baffle 80, since 
surfaces 81 and 83 should generally be flat 
and parallel so as to avoid imparting undesira- 
55 ble gas flow components to coolant gas im- 
pinging thereon. Also, the upstream surface of 
fingers 37 should be generally flat and radially 
xtending so that when baffle 80 is secured 
thereto, baffle 80 is substantially radially dis- 
60 posed between gap region 40 and end space 
region 60. Although cylindrical holes 85 are 
shown, holes 85 may assum any shape con- 
sistent with establishing rapid radial diffusion 
of coolant gas flow in gap r gion 40 in order 
65 to achieve desired coolant flow distribution ax 



tally downstream baffle 80. The input margin 
of holes 85 may be increased, such as by 
chamfering or countersinking 87. 
Using test apparatus, including water to 
70 simulate coolant gas flow from end space re- 
gion 60 to gap region 40 past perforated 
baffles 70 (Fig. 3) and 80 in accordance with 
the present invention, it was found that holes 
75 having a substantially axial orientation, im- 
75 proved coolant gas flow through stator ducts, 
especially through outlet ducts 32a and 32b, 
over coolant gas flow obtained when a solid 
baffle was used. It was also determined that 
increasing angle 82 to about 30°, for impart- 
80 ing an outward radial velocity component ot 
flow to coolant gas passing through holes 85 
and thereby producing a resultant velocity (i.e. 
vector sum of axial and radial velocity compo- 
nents) on coolant gas exiting holes 85 having 
85 an outward radial direction, further increased 
coolant gas flow through stator ducts, espe- 
cially through outlet ducts 32a and 32b. How- 
ever, angle 82 should not be increased be- 
vond the angle which causes the most radially 
90 outer holes 85 of baffle 80 (i.e. the top row 
of holes 85 of Fig. 6) to direct coolant gas or 
jets onto step laminations 33 of stator lamina- 
tion qroup 39a. To help envision this con- 
straint, a reference line 86 is shown between 
95 the radially outermost margin of the exit ot 
radially outermost hole 85 and the intersection 
of the most axially downstream lamination 
step 33 with the radially inner surface 38 of 
the radially innermost portion of stator lamma- 
100 tion group 39a. No coolant gas exiting from 
holes 85 of baffle 80 should enter the region 
upstream, or axially and radially outward, ref- 
erence line 86. Because of the desirabhhty to 
avoid directing coolant gas onto steps 33, 
105 holes 85 will generally not extend radially out- 
wardly as far over baffle 80 as will holes 75 
over baffle 70. „ 

It is not necessary that all holes 75 or 85 
direct coolant gas exiting therefrom in the 
1 10 same direction relative to the axis of rotation 
25 (Fig. 1) of rotor 20, but only that total 
coolant gas flow rate and direction impart d 
to coolant gas when exiting holes 75 or 85 
be coordinated with total coolant gas flow 
115 rate and direction of coolant gas flowing 

around the radial inner (and outer, if present) 
margin of baffle 70 and 80, respectively, for 
ensuring rapid radial diffusion of coolant gas 
flow in gap region 40 downstream baffle 70 
120 or 80, respectively, thereby obtaining faster 
recovery of static pr ssure of coolant gas 
ov r known baffles. Further, baffle 70 (Fig. 3 
may be disposed at an angle (not shown) with 
respect to axis of rotation 25 (Fig. 1) of rotor 
125 20 so that holes 75 would direct coolant gas 
radially outward with respect to axis of rota- 
tion 25. That is. baffl 70 would be deposed 
such that the radial inner portion of baffl 70 
is further axially downstream « h a n J ne _[?* a ' 
130 outer portion of baffl 70 (i.e. baffle 70 may 



GB 2 166 909 A 6 



be similar to a frustum of a cone). Fingers 37 
(Fig. 3) or a flange (not shown) would be 
modified accordingly to provide adequate sup- 
port for baffle 70. 
5 Thus has been illustrated and described a 
method and apparatus for ensuring adequate 
coolant gas flow through stator ventilating 
ducts of dynamoelectric machine, particularly 
those ducts disposed in the stator end core 

10 region. The method and apparatus permit con- 
trol of coolant gas flow without having to re- 
move the rotor and the apparatus is easily 
installed and does not require many parts. Fur- 
ther, the method and apparatus obtain faster 

15 recovery of static pressure of coolant gas 
over known baffles. 

While only certain preferred features of the 
invention have been shown by way of illustra- 
tion, many modifications and changes will oc- 

20 cur to those skilled in the art. It is to be 
understood that the appended claims are in- 
tended to cover all such modifications and 
changes as fall within the true scope of the 
invention. 

25 

CLAIMS • 

1 . A method for controlling flow of coolant 
gas in a gas cooled dynamoelectric machine, 
said machine including a rotor and a stator 

30 spaced from and circumferentially surrounding 
the rotor for forming a gap region there- 
between, the stator including a stator ventilat- 
ing duct in gas flow communication with the 
gap region, comprising the steps of: 

35 directing a flow of coolant gas from an end 
space region of the machine into the gap re- 
gion; 

disposing perforate means between the gap 
region and the end space region, whereby 

40 said perforate means is disposed upstream, 
with respect to the flow of coolant gas, the 
stator ventilating duct, said perforate means 
defining at least one gas flow path there- 
through, said at least one gas flow path for 

45 providing gas flow communication between 
the end space region and the gap region, 
whereby rapid radial diffusion of coolant gas 
flow downstream said perforate means en- 
sures adequate coolant gas flow to said stator 

50 ventilating duct. 

2. The method as in claim 1, further in- 
cluding disposing said at least one gas flow 
path so as to impart an outward radial velo- 
city component of flow to coolant gas passing 

55 through said at least one gas flow path. 

3. The method as in claim 2, wherein the 
resultant output velocity direction of coolant 
gas passing through said at least one gas 
flow path is greater than 0° to about 30° with 

60 respect to the axis of rotation of the rotor. 

4. The method as in claim 2 or 3, wherein 
the stator further includes a group of a pre- 
determined number of laminations having 
stepped laminations and further wherein dis- 

65 posing said at least one gas flow path further 



includes directing coolant gas exiting said at 
least one gas flow path for ensuring that cool- 
ant gas passing through said at least one gas 
flow path avoids impinging th stepped lami- 

70 nations. 

5. The method as in any preceding claim, 
wherein said perforate means defines a plural- 
ity of gas flow paths therethrough. 

6. The method as in claim 5, further in- 
75 eluding disposing said plurality of gas flow 

paths in a predetermined array. 

7. The method as in claim 5, further in- 
cluding disposing said perforate means spaced 
from the rotor for forming a first gas com- 

80 munication path between the end space region 
and the gap region, and coordinating the size 
of the plurality of gas flow paths and the size 
of the first gas communication path for ensur- 
ing substantially diffused coolant gas flow in 

85 the gap region downstream said perforate 
means. 

8. The method as in claim 7, further in- 
cluding disposing said perforate means spaced 
from the stator to form a second gas com- 

90 munication path between the end space region 
and the gap region, and the step of coordinat- 
ing further includes arranging the size of the 
second gas communication path for ensuring 
substantially diffused coolant gas flow in the 

95 gap region immediately downstream said per- 
forate means. 

9. In a gas cooled dynamoelectric machine 
including a rotor and a stator, the stator 
spaced from and circumferentially surrounding 

100 the rotor for forming a gap region there- 
between, the machine further including means 
for urging flow of coolant gas through an end 
space region and into the gap region, the sta- 
tor including a stator ventilating duct having 

105 an inlet in gas flow communication with the 
gap region, a baffle comprising: 

perforate means defining at least one gas 
flow path therethrough, said perforate means 
for providing gas flow communication between 

110 the end space region and the gap region; and 
support means coupled to said perforate 
means for securing said perforate means be- 
tween the end space region and the gap r - 

gio n - . 
115 10. The baffle as in claim 9, wherein said 
perforate means includes an annular member 
spaced from and circumferentially surrounding 
the rotor. 

11. The baffle as in claim 9 or 10, wherein 
1 20 the output of the at least one gas flow path is 
disposed for imparting a resultant gas flow 
velocity substantially parallel to the axis of ro- 
tation of the rotor to coolant gas flowing 
through the at least one gas flow path. 
125 12. The baffle as in claim 11, wherein the 
at least one gas flow path is cylindrical and 
the longitudinal axis of the cylinder is substan- 
tially parallel to the axis of rotation of the 

130 13. The baffle as in claim 9, wherein the 
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output of the at least one gas flow path is 
disposed for imparting a radial outward gas 
flow velocity component to coolant gas flow- 
ing through the at least one gas flow path, 
5 14. The baffle as in claim 13, wherein the 
at least one gas flow path is cylindrical and 
the longitudinal axis of the cylinder is dis- 
posed at an outward radial angle greater than 
zero with respect to the axis of rotation of 

10 the rotor. 

15. The baffle as in claim 13, wherein the 
output of the at least one gas flow path is 
further disposed for imparting a resultant gas 
flow velocity to coolant gas flowing through 

15 the at least one gas flow path of up to about 
30° with respect to the axis of rotation of the 
rotor. 

16. The baffle as in claim 14 wherein the 
longitudinal axis of the cylinder is further dis- 

20 posed at an outward radial angle less than 
about 30° with respect to the axis of rotation 
of the rotor. 

17. The baffle as in any of claims 13 to 
16, wherein the stator further includes a group 

25 of a predetermined number of laminations hav- 
ing stepped laminations and the output of the 
at least one gas flow path is further disposed 
for ensuring that coolant gas passing through 
said at least one gas flow path is directed so 

30 as to avoid having gas exiting the at least one 
gas flow path impinge the stepped lamina- 
tions, . 

18. The baffle as in claim 17 wherein the 
at least one gas flow path is cylindrical and 

35 further wherein an extension of the longitudi- 
nal axis of the cylinder intersects the stator 
axially downstream the stepped laminations. 

19. The baffle as in any of claims 9 to 18, 
wherein the baffle is formed from an electri- 

40 cally non-conducting material 

20. The baffle as in claim 19, wherein the 
electrically non-conducting material is a lami- 
nated fiber material. 

21. The baffle as in any of claims 10 to 
45 20, wherein said annular member is formed 

from a plurality of arcuate segments for ease 
of installation. 

22. The baffle as in any of claims 9 to 21, 
wherein the at least one gas flow path in- 

50 eludes an entrance and an exit, the entrance 
having a larger gas flow area than the exit. 

23. The baffle as in claim 10, wherein said 
perforate means further defines a plurality of 
gas flow paths therethrough. 

55 24. The baffle as in claim 23, wherein the 
plurality of gas flow paths are disposed in a 
predetermined array. 

25. The baffle as in claim 24, wherein the 
cent rs of the plurality of gas flow paths are 

60 located on a circle intersecting the baffle. 

26. The baffle as in claim 24, wherein a 
respective first and second portion of the c n 
ters of the plurality of gas flow paths are 
disposed on concentric first and second 

65 circles, respectively, intersecting the baffle. 



27. The baffle as in claim 25, wherein the 
plurality of gas flow paths are cylindrical. 

28. The baffle as in claim 23, wherein said 
baffle is spaced from the rotor to define a 

70 first gas communication path between the end 
space region and the gap region, said first gas 
communication path disposed between the ro- 
tor and the baffle, and the size of the total 
coolant gas flow area through the plurality of 

75 gas flow paths and through the first gas com- 
munication path is predeterminedly selected 
for ensuring substantially diffused coolant gas 
flow downstream the baffle. 

29. The baffle as in claim 28, wherein said 
80 baffle is further spaced from the stator to de- 
fine a second gas communication path be- 
tween the end space region and the gap r - 
gion, said second gas communication path 
disposed between the baffle and the stator, 

85 and the size of the second gas communication 
path is predeterminedly selected for ensuring 
substantially diffused coolant gas flow down- 
stream the baffle. 

30. A baffle for controlling coolant gas 

90 flow in a dynamoelectric machine, the machine 
including a stator spaced from and circumfer- 
ential^ surrounding a rotatably mounted rotor 
to form a gap region therebetween, an end 
space region and fan means for urging coolant 
95 gas from the end space region to the gap 
region, comprising: 

perforate means defining a plurality of gas 
flow paths therethrough for providing gas flow 
communication between the end space region 
100 and the gap region; and 

support means coupled to said perforate 
means for securing said perforate means be- 
tween the end space region and the gap re- 
gion. . . 
105 31 The baffle as in claim 30 wherein said 
perforate means includes an annular memb r 

32 The baffle as in claim 31 wherein said 
annular member is formed from a plurality of 
arcuate segments for ease of installation. 
110 33 The baffle as in claim 30, wherein at 
least one of the plurality of gas flow paths 
includes an entrance and an exit, the entrance 
having a larger gas flow area than the exit. 

34 The baffle as in claim 30, wherein the 
115 plurality of gas flow paths are dispos d in a 

predetermined array. 

35 The baffle as in claim 31, wherein the 
plurality of gas flow paths are disposed in a 
predetermined array. 

120 36. The baffle as in claim 30, wherein the 

plurality of gas flow paths are cylindrical. 

37 The baffle as in claim 30, wherein the 
baffle is formed from an electrically non-con- 
ducting material. 

125 38. A method according to claim 1 sud- 
stantially as h rein described with r ference to 
and as shown in Figs. 1 to 4 or in Figs, l, z, 
5 and 6 of the accompanying drawings. 
39 A baffle according to claim 9 or claim 

130 30 substantially as herein described with reftsr- 
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ence to and as shown in Figs. 1 to 4 or in 
Figs. 1 , 2, 5 and 6 of the accompanying 
drawings. 

40. A gas-cooled dynamoelectric machine 
including a baffle as claimed in any of claims 
9 to 37 or claim 39. 
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